Abstract. The 235 U neutron-induced cross section is widely used as reference cross section for measuring other fission cross sections, but in the resonance region it is not considered as an IAEA standard because of the scarce experimental data covering the full region. In this work, we deal with a new analysis of the experimental data obtained with a detection setup based on parallel plate ionization chambers (PPACs) at the CERN n_TOF facility in the range from 1 eV to 10 keV. The relative cross section has been normalised to the IAEA value in the region between 7.8 and 11 eV, which is claimed as well-known. Comparison with the ENDF/B-VII evaluation and the IAEA reference file from 100 eV to 10 keV are provided.
Introduction
The 235 U neutron-induced fission cross-section is of greatest importance for reactor physics, and has been extensively studied since the earliest nuclear research. Hence, it has become one of the main references for neutron-induced measurements, being used in a large number of applications involving neutron dosimetry or monitoring. Nevertheless, it is only considered as a standard at the thermal point and in the fast energy range (150 keV-30 MeV), leaving certain room to improve its knowledge in the resonance region. On the other hand, different fission cross sections measured at the CERN -n_TOF facility have been released in the last years, using as reference the 235 U cross section [1, 2] , or even providing the ratio to it [3] . Moreover, it has been employed to obtain the n_TOF neutron flux at high energies [4] . However, the 235 U(n,f) cross section data from n_TOF has been released only for a limited range of the resonance region, that are presently in EXFOR [5] . In this work, we report on an improved release of the fission cross section in the range between 1 eV and 10 keV, where the n_TOF flux shape is smooth and very well known. These data are compared to the ENDF/B-VII evaluated dataset and to the integral values given by the IAEA reference file.
Experimental setup
We will focus on the data obtained with the detection setup based on Parallel Plate Avalanche Counters (PPAC) used during the n_TOF experiment Phase-I, when the detection setup consisted of ten detectors and nine targets interleaved, placed perpendicularly to the neutron beam [1] . The data provided in this work are the sum of the three different measurements taken during the 2003 fission campaign. Between the different measurements, the chamber was removed from the Experimental Area to replace part of the targets. However, the first and the second target in the beam direction, 238 U and 235 U, respectively, were not changed.
The targets were made very thin and the detector layers were minimised, being operated at a very low gas pressure. Furthermore, special attention was devoted to minimise too the amount of material in the experimental area, using thin Kapton windows to separate the chamber gas from the evacuated beam pipe. Altogether, the amount of in-beam scattered neutrons was reduced and, moreover, the upstream position of the 235 U target in the experimental setup minimises any possible attenuation from the in-beam materials.
The low background achieved at the CERN -n_TOF facility is one of the main characteristics of these experiments. Contrary to other time-of-flight facilities such as WNR in LANL or GELINA at JRC-IRMM, n_TOF has a very long flight-path with the experimental area placed at around 185 m from the spallation target, which reduces the time-independent neutron background. In addition, the duty factor is very low, in the order of seconds, which eliminates completely the background due to in-beam neutrons from the previous pulses (overlap neutrons) and reduces significantly the contribution from fissions events induced by thermal neutrons backscattered in the surrounding walls.
The use of the same detector configuration and very similar experimental conditions resulted in three data sets which agree within their statistical uncertainties. 
Data analysis and results
The analysis of the 235 U(n,f) cross section in the low energy region is based on the procedure described in Ref. [1] , where the cross sections of 234 U and 237 Np were obtained using 235 U as reference isotope. For this analysis we have included all results taken during the 2003 fission campaign, by directly adding the fission yields obtained in the three data taking periods. Once the final yield is produced, the fission cross section shape is determined by dividing this yield by the official neutron flux provided by measurements with different neutron monitors based on the reference cross sections of 6 Li(n,t) and 10 B(n,Į) during the capture campaign in Phase-I. A comparison between measurements taken with a 10 B-based chamber using both the fission and capture collimators shows that the shape of the neutron flux in the region of interest is conserved below 1% through the collimator change.
In order to provide an accurate normalisation for the obtained fission cross section shape, we have used the well-known 7.8 to 11.0 eV fission resonance integral. With this method, it is neither necessary to know the mass of the 235 U and 10 B deposits nor the efficiency of the detection setup, only assuming that it is constant in the considered energy range. A normalisation value for this integral of 246.4 ±1.2 b · eV has been taken from the IAEA standards library [6] . In Figures 1 and 2 , the n_TOF 235 U(n,f) cross section is compared to the current ENDF/B-VII evaluation [7] for two different neutron energy regions. It is worth to mention that the ENDF integral value for the 7.8-11 eV interval (241.6 b · eV) differs by 2 % from the IAEA reference value used in this work for the cross section normalisation.
An excellent reproduction of the resonance structure is achieved thanks to our good energy resolution, while the significant statistics allow us to show the different behaviour in the dips. The excellent background conditions led to reduced counts in the dips between resonances (see in Fig. 1 ). On the other hand, it is worth to note a problem with the energy calibration of the ENDF data above 100 eV. The complete n_TOF dataset, including uncertainties, will be available in EXFOR. 
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Averaged integral values
In Table 1 the n_TOF values are compared with those provided in the IAEA reference file, as well as with the ones taken from the ENDF/B-VII data base. All these values are averaged cross-sections (in barn) centred in the same energy intervals as given by IAEA in Ref. [6] . Those from n_TOF were normalised as previously mentioned but those from ENDF maintain its original normalisation. In order to clearly show the existing differences between the IAEA recommended values and those obtained from the ENDF evaluation, we have calculated their ratio with respect to the present results.
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These ratios are shown in Fig. 3 , centred in the intervals as in Table 1 , with error bars corresponding to their statistical uncertainties. The dashed lines represent the average values below and above 2 keV. The abrupt drop in the ratio with the ENDF/B-VII evaluation denotes the influence of different experimental sources above and below 2 keV, corresponding to the transition at around 2.25 keV from the resolved to the unresolved resonance regions in the ENDF evaluation.
On the other hand, an offset appears in Table 1 as a systematic deviation of our dataset from the IAEA one. To some extent this offset could be due to the low background in the n_TOF experiment. Fig. 4 shows the new ratios after subtracting 0.09 b from every value in the IAEA file (the error bars also include the IAEA reported uncertainties). The ratio distribution along the whole energy range is now extremely flat, its mean value is 0.998, and the spread is compatible with the low statistical uncertainties of the n_TOF data, endorsing so the goodness of both n_TOF and IAEA datasets. A new analysis of the 235 U(n,f) data taken with PPAC detectors at the CERN-n_TOF facility are presented in the energy range 100 eV to 10 keV. The data show extremely low background and very high energy resolution and have been normalised to the IAEA recommendation for the integral value in the range 7.8 to 11.0 eV. Its comparison with the last IAEA reference files and with the present version of the ENDF evaluation leads to the following conclusions: a) There is very good agreement with the shape of the ENDF cross-section in the RRR, while showing a lower background. b) The ENDF integral values, apart from a 2% difference in the normalisation value at 7.8-11.0 eV, show a sharp drop at the transition from the resolved to the unresolved resonance energy regions. 02003-p.5
Conclusions
EPJ Web of Conferences c) There is very good agreement with the IAEA integral-data set, provided that an offset of 0.09 barn is applied in the whole energy range. 
